Objectives: To investigate the relation between out of hours activity of general practice and accident and emergency services with deprivation and distance from accident and emergency department. Design: Six month longitudinal study. Setting: Six general practices and the sole accident and emergency department in Nottingham. Subjects: 4745 out of hours contacts generated by 45 182 patients from 23 electoral wards registered with six practices. Main outcome measures: Rates of out of hours contacts for general practice and accident and emergency services calculated by electoral ward; Jarman and Townsend deprivation scores and distance from accident and emergency department of electoral wards. Results: Distances of wards from accident and emergency department ranged from 0.8 to 9 km, and Jarman deprivation scores ranged from − 23.4 to 51.8. Out of hours contacts varied by ward from 110 to 350 events/1000 patients/year, and 58% of this variation was explained by the Jarman score. General practice and accident and emergency rates were positively correlated (Pearson coefficient 0.50, P = 0.015). Proximity to accident and emergency department was not significantly associated with increased activity when deprivation was included in regression analysis. One practice had substantially higher out of hours activity (B coefficient 124 (95% confidence interval 67 to 181)) even when deprivation was included in regression analysis. Conclusions: A disproportionate amount of out of hours workload fell on deprived inner city practices. High general practice and high accident and emergency activity occurred in the same areas rather than one service substituting for the other.
Introduction
The extent to which deprivation influences the demand for out of hours medical care is not fully explained. 1 Studies of single general practices have shown high workload in deprived areas, 2 3 but other studies of practices in affluent areas have also found high workloads. 4 Studies of multiple practices have been able to explain only a small percentage of the variation in claims for night visits by socioeconomic factors. 5 6 It has been hard to quantify the effect of deprivation on use of accident and emergency departments because they do not serve defined populations. [7] [8] [9] It has been suggested that there is less out of hours activity in general practices in inner cities than would otherwise be expected because of the proximity of accident and emergency departments. 10 11 At a time of increasing pressure on both services, it is important to understand the factors that influence demand for out of hours care.
Methods
We recruited six practices with 34 general practitioners which covered an area from inner city Nottingham, close to the sole accident and emergency department, through to suburban areas west of the city centre. Three suburban practices provided their own out of hours cover, while one suburban practice and two inner city practices used a deputising service for some of their calls. Four practices participated in undergraduate teaching. There were no differences between the practices in daytime policy for visiting or accommodating urgent cases. Out of hours was defined as 7 pm to 7 59 am on weekdays and weekends from noon on Saturday.
Our aim was to collect information for all contacts with the general practices and accident and emergency department during the first six months of 1996, and we calculated annual rates by doubling the six months' figures. We collected data on general practices with a specially designed form and collected information on the deputising service and the accident and emergency department from routine data. Rates of activity for general practices and the deputising service included visits and telephone advice, while rates for the accident and emergency service excluded patients referred by general practitioners and telephone advice.
We used patients' postcodes to determine the number of patients registered and the number of out of hours events for each electoral ward. As an indicator of proximity to the accident and emergency service, we calculated the linear distance from the grid reference of each ward's centroid, weighted for population, to the grid reference of the accident and emergency department. We assigned Jarman (UPA 8)
Townsend 13 deprivation scores and their component variables to the electoral wards using data from the 1991 census, and we calculated Jarman scores for each general practice from the ward scores and the number of patients in each ward registered with the practice.
Statistical analysis
We analysed the data using spss for Windows version 6. To reduce the effects of variations in rates for wards with small numbers and to be more sure that the census data were representative of the study population, we restricted the analysis to the 23 wards with more than 199 patients from the practices in the study. We performed linear regression with the weighted least squares option, using wards' levels of out of hours activity as dependent variables and deprivation scores, distances, or individual census components as separate independent variables. We checked assumptions with normal probability plots and analysis of residuals.
We performed multiple regression to investigate whether the effects of distance from the accident and emergency department and deprivation were independent. Inclusion criterion was a probability associated with the F statistic of <0.05. To establish whether practices had differing levels of out of hours activity when deprivation was controlled for, we calculated practice-specific out of hours rates for wards in which individual practices had more than 199 patients. These values were used as dependent variables and analysed by multiple regression forward stepwise entry, with Jarman score as a continuous variable and binary dummy variables comparing five practices against the largest practice used as a constant.
Results

Data analysed
Of the 46 698 patients registered with the six general practices, 45 182 (97%) lived in the 23 wards studied. Of 5057 out of hours events recorded, 4742 (94%) occurred in the 23 wards (2019 contacts with the general practitioners, 1016 with the deputising service, and 1707 with the accident and emergency department). We are preparing a separate paper on substantial differences in case mix between the services: most general practice contacts were for minor illness, while half of accident and emergency contacts were for accidents and injuries.
Distances between wards and the accident and emergency department ranged from 0.83 km to 9 km. Jarman scores ranged from − 23.4 to 51.8 (national average = 0 (SD 16), positive values representing relative deprivation). There was a negative correlation between distance and Jarman score (Pearson coefficient 0.59) because of higher deprivation in wards close to the accident and emergency department.
Out of hours activity
By individual practice- Table 1 shows the out of hours activity and Jarman score for each of the general practices. Five practices (B-F) had relatively similar rates of out of hours contacts of between 164 and 227 events/1000 patients/year, whereas the most deprived practice (A) had a rate nearly twice the average.
By ward-General practice contacts varied between wards from 64 to 229 events/1000 patients/year (SD 42). Accident and emergency rates varied from 21 to 153 (SD 29). As was expected, wards with smaller registered populations showed more variability in rates, but there was no significant correlation between the size of the registered population and out of hours activity (P = 0.81): the 12 wards with more than 2000 patients had a mean combined rate of 210 events/1000 patients/year (SD 43, range 157-305), and the 11 wards with 200-2000 patients had a mean of 220 (SD 80, range 110-350). General practice rates and accident and emergency rates were positively correlated with each other by ward (Pearson coefficient 0.50, P = 0.015).
By deprivation measures-Higher rates for both services were associated with higher deprivation scores. The Jarman score explained 46% of variation in general practice rates and 43% of variation in accident and emergency rates (figure). For combined rates, the Jarman score explained 58% of the variation, and the Townsend score explained 56%. Six of the eight component variables of the Jarman score and all four components of the Townsend score were individually associated with combined rates of out of hours contacts (table 2) . Areas with overcrowding, unemployment, more non-owner occupation, low car ownership, and increased ethnicity were all associated with higher rates for both services. Areas with more single parents were also associated with higher rates but with a higher coefficient for general practice contacts than for accident and emergency attendances (95% confidence interval of B coefficient of 8.8 to 17.2 compared with 0.8 to 8.5). The proportion of children aged under 5 was positively related to general practice contacts but not accident and emergency rates, while having moved house within a year was significantly related only to accident and emergency rates. Two variables (unskilled and elderly living alone) had no significant association with out of hours activity.
By distance from accident and emergency departmentGreater proximity of wards to the accident and emergency department was associated with increased use of this service. However, when accident and emergency rates or combined rates were analysed by multiple regression with Jarman score and distance together, distance did not add significantly to Jarman score used alone.
Multivariate analysis of practice-specific out of hours rates-We limited the analysis to those wards from which at least 200 patients were registered with a single general practice: in 15 wards two practices met this criterion and in six wards one practice did so, giving 36 practice-specific out of hours rates. Between four and eight wards per practice met the criterion. Multiple regression showed that higher total out of hours activity was independently associated with registration with one particular practice, A (B coefficient 124 (95% confidence interval 67 to 181) P = 0.0001) and with Jarman score (B coefficient 1.3 (0.4 to 2.1) P = 0.007): these two factors together explained 66% of the variation. None of the other practices differed significantly from the constant.
Discussion
Although there may have been some underrecording of general practice telephone contacts, we believe that the data give an acceptable picture of out of hours activity for the period described. The fact that the practices were willing to record detailed information suggests that they may have been less varied than average in terms of their practice organisation. Nevertheless, they covered an area with broad socioeconomic variability.
Out of hours activity
Out of hours activity for general practices and the accident and emergency department varied substantially between areas. For wards with smaller numbers, some of the variation would have been due to chance, 14 but even when the analysis is restricted to the 12 wards containing more than 2000 patients activity varies nearly twofold.
Whether considered by individual general practice or by area, the general practice rates and accident and emergency activity were positively correlated. We found no evidence of accident and emergency activity substituting for general practice contacts. Our results suggest that if some accident and emergency work is diverted to general practice some practices will be affected more than others and those most affected would already have the highest workload.
Although distance from the accident and emergency department had a significant negative association with out of hours rates, the association disappeared when deprivation was taken into account. This result has to be interpreted with caution because the range of distances was small and distance and deprivation were correlated. However, it suggests that in Nottingham the high activity from areas close to the accident and emergency department was because of deprivation rather than proximity. This contradicts a study from Northern Ireland, 15 where distance was more important than socioeconomic characteristics in explaining accident and emergency attendances over a larger area.
Deprivation
Deprivation score could explain 58% of the variation in out of hours activity between wards. This is a high figure for a regression analysis of a general practice variable and suggests that out of hours activity is more strongly associated with deprivation than either daytime consultation rates 16 or referral rates. 17 A difference in Jarman Out of hours activity of general practices and accident and emergency department against Jarman deprivation score for 23 electoral wards Table 2 Univariate linear regression of deprivation scores, distance from accident and emergency department, and census variables with out of hours activity of general practice and accident and emergency services score of 60 between two wards would predict a difference of 144 out of hour events/1000 patients/year (95% confidence interval 90 to 198), which is more than half the overall average. The Jarman score, which is used to determine general practice deprivation payments, performed slightly better than the alternative Townsend score in explaining out of hours activity. The analysis of individual census components must be interpreted with caution. Because a variable is associated with out of hours activity on an area basis does not necessarily mean that individuals with that characteristic consult more (the ecological fallacy). 18 19 It has also been shown for general practice consultation rates that some socioeconomic factors such as single parents and ethnicity have different effects in different parts of the country. 20 Nevertheless, it is interesting that the variables of children under 5 and single parents were more important for general practice contacts while a change of address within the previous year was associated with accident and emergency rates. It should be borne in mind that the accident and emergency rates for each ward were practice specific and so took no account of deprived patients who were not registered with a general practitioner. 21 Multivariate analysis showed that one practice (which was the most deprived) had significantly higher out of hours rates even when deprivation was included in the regression equation. This was apparent from the raw data, which showed markedly different rates for different practices for the same wards. Similar substantial practice effects on out of hours rates have been described before 22 ; they could be mediated either by practice factors influencing patient demand or by differences within the patient populations not detected by census variables at ward level.
Conclusions
Out of hours activity is currently undergoing dramatic change. 23 Out of hours payments now have a flat rate component with less emphasis on item of service payment. There is increased use of cooperatives, which usually involves a payment proportional to the number of calls delegated. There have recently been proposals to try to redirect some accident and emergency attendances to primary care. 24 Those involved in changing out of hours services should take into account the wide variations in demand we have described. A disproportionate amount of activity falls on deprived inner city practices; these practices already have the most difficulty recruiting new partners. The challenge is to find ways of supporting such practices to provide good quality out of hours care.
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Key messages
+ We studied the out of hours activity of six general practices and the local accident and emergency department in Nottingham for six months + There were wide variations between electoral wards in both general practice and accident and emergency events + Deprivation scores explained more than half of the variation, with out of hours activity being highest in deprived inner city areas + Highly deprived areas close to the accident and emergency department generated high levels of work for both general practice and accident and emergency services, with no evidence of one service substituting for the other General practice
Introduction
British general practitioners' contracts give them 24 hour responsibility for their patients. The component of total remuneration related to out of hours work has never been made explicit, but such work has increasingly been seen as an important source of stress and low morale among general practitioners, 1 2 leading to demands that pay for out of hours work should be explicitly stated and negotiated. This dispute has stimulated interest in the volume, patterns, use, and costs of out of hours health services. Previous studies have documented the increasing demand for general practitioners' services, 3 audited the demand for deputising services 4 and rates of payments for night visits, 5 and drawn attention to the costs of out of hours hospital services such as surgical procedures. 6 7 Our study was undertaken to inform debate and future policy in this area by recording the volume and characteristics of all out of hours demands for a broad range of health services and to assess the incremental costs associated with providing such out of hours care.
Methods
We contacted all general practices, cooperatives, deputising services, accident and emergency departments, ambulance services, and evening nursing services in Buckinghamshire and invited them to participate in the study: 84% of general practices and 100% of other service providers agreed to participate. The participating general practices were representative in terms of location, size, and other known characteristics, and we adjusted the contacts with general practitioners recorded in the survey by a factor of 1.19 to compensate for the incomplete participation of general practitioners in the county.
We used routine data collection sources and specially prepared data collection sheets to obtain information from each service provider on all out of hours contacts from 1 March to 30 April 1995. The out of hours periods were defined as 7 pm to 8 am on weekdays, weekends (8 am Saturday to 8 am Monday), and bank holidays (8 am to 8 am the next day). We estimated annual rates by calculating the average number of contacts over the study during each weekday night, and during each 24 hour period of weekends and bank holidays, and multiplying by 251 weekday nights and by 114 weekend or bank holiday 24 hour periods.
We estimated incremental costs of out of hours services by identifying the additional or incremental resources required by each group of service providers to provide their services. We attached unit costs to these resources. Thus the items of cost included varied with different service providers, making direct comparison difficult. We calculated unit costs of staff time by using mid-points of salary scales prevailing in April 1995, including all employers' costs. We costed non-staff resources such as transport and accommodation as opportunity costs, using accounting and cost information within each service area. Prices were expressed in 1995 terms.
Results
All services
A total of 47 828 patient contacts were recorded from 1 March to 30 April 1995 during the defined out of hours periods (table 1): 21 649 (45%) were with general practitioners, 12 908 (27%) with accident and emergency departments, 11 318 (24%) with home nursing services, and 1953 (4%) with ambulance services. Table 2 shows the broad pattern of contacts by out of hours period. For most service providers, over half of weekday evening contacts occurred between 7 pm and 10 pm-that is, before payments for night visits begin (fees can be claimed for visits between 10 pm and 8 am). However, contacts with ambulance services were more evenly spread throughout the evening and night. Table 3 shows contact rates by patients' age and service provider. Overall, the recorded contact rate was equivalent to 438 contacts/1000 population/year. The contact rates with general practitioners and accident and emergency departments were broadly U shaped with respect to patients' age, while the contact rate with home nursing services rose steadily with age.
General practice
Of the 92 general practices in the county, 77 (84%) recorded 18 193 out of hours contacts with patients: after adjustment for non-participation, this was equivalent to 21 649 contacts for the county as a whole. Of the recorded contacts, 7577 (35%) were home visits, 8010 (37%) were surgery visits, and 6062 (28%) were telephone advice. A total of 2963 fees for night visits were paid across the county. On weekdays the number of contacts was highest during 7 pm-10 pm (on average, 51% of contacts occurred during this period). The number of contacts then fell sharply until midnight and remained low until about 6 am.
In the survey we asked general practitioners to classify all contacts, using a four point scale, according to their perceived urgency. Overall, 1082 (5%) contacts were classified as urgent, 11 907 (55%) were considered necessary, 5629 (26%) could have waited until the next morning, and 3031 (14%) were unnecessary.
Diagnostic information was available for 13 555 (75%) of these contacts, and there was no evidence that these were unrepresentative of all contacts. The main diagnostic areas were upper respiratory tract infection (3130, 23%), diarrhoea and vomiting (1646, 12%), ear infections (1051, 8%), chest infections (959, 7%), abdominal pains (641, 5%), skin complaints (611, 5%), injuries (592, 4%), medications (592, 4%), and urinary tract infections (506, 4%).
Accident and emergency services
During the study, 12 908 patients attended the three accident and emergency departments in Buckinghamshire for out of hours care. Detailed information on the source and reason for referral, and mode of transport, was available from the departments for 4651 (37%) of contacts. Of the records that were valid, 79% (3620/4576) were self referred, and the main reasons for attending were injuries (29%, 1325/4651), lacerations (11%, 501/4651), fractures (5%, 225/4651), and foreign bodies (3%, 137/4651). However, the third largest category of referral types (9%, 422/4576) were patients referred by a general practitioner to another specialty, such as medicine or neurology. For these patients, the accident and emergency department was primarily a gatekeeper to the hospital.
A negligible proportion of all patients came via public transport, with 77% (3585/4651) arriving by private transport, 21% (959) by ambulance, and 2% (81) walking. As with general practitioner contacts, just over half (55%) of weekday evening contacts were between 7 pm and 10 pm.
Ambulance
Eight ambulance sites across Buckinghamshire provide out of hours services. During the study, these recorded 1953 out of hours contacts: 1523 (78%) were emergency ("999") calls, and 430 (22%) were "urgent" calls requested by a doctor. A total of 1523 (78%) patients were transported to hospital, while the rest did not require hospitalisation.
The distribution of ambulance contacts over time was less skewed towards the 7 pm-10 pm period than was the case with general practitioner and accident and emergency contacts: 859 (44%) of the contacts occurred between 7 pm and 10 pm, while 1094 (56%) occurred during 10 pm-8 am.
Nursing services
Three hospital trusts provided out of hours nursing services, from early evening to midnight. The nurses had no formal response role and essentially provided home visits that had been prearranged. Of the total of 11 318 contacts recorded during the study, only 792 (7%) were with new patients while 10 526 (93%) were follow up calls.
Each trust maintained a slightly different classification system for recording information about diagnosis and category of care. However, 3056 (27%) of all visits were for ongoing nursing assessment, advice, and support; 2490 (22%) were related to the control and administration of drugs; 2037 (18%) were for the care of dressings and leg ulcers; 1019 (9%) were for administering eye drops; 792 (7%) were related to palliative care; and 453 (4%) were concerned with continence, bladder, and bowel care. Table 4 summarises the estimated costs of providing out of hours services during the study and the estimated yearly cost per 1000 patients. General practice-This was the most difficult service to cost because only a fraction of it is covered directly by fees. The payments for night visits made during the study totalled £145 000, equivalent to £1317/1000 population/year. However, we also made an alternative estimate of cost by calculating the actual fixed and variable running costs of a cooperative providing services in part of the county and then estimating the costs of extending this service across the county. Fixed costs were those for premises, radio, overhead staff, and computing, while fully variable costs were those for cars, drivers, fuel, stationery, and general practitioner session fees. If this service model had been used to provide all general practice services the total cost during the study would have been £587 000, equivalent to £5190/1000 population/year.
Costs
Accident and emergency services-Costs were defined in terms of staff employed during the relevant periods. The total cost of medical, nursing, and receptionist staff during the study was £255 000, equivalent to £2290/1000 population/year.
Ambulance service-The total cost, based on staffing costs and variable operating costs during out of hours periods, was £232 000 during the study, equivalent to £2080/1000 population/year.
Nursing services-We identified the costs as those of the staff plus transport and other expenses directly associated with out of hours calls. These totalled £147 000 over the study, equivalent to £1306/1000 population/year.
In total, therefore, the cost of all out of hours health services was equivalent to between £6990 and £10 870/1000 population/year, or a total annual cost of between £4.6m and £7.2m across Buckinghamshire. Although most contacts during weekday evenings occurred during 7 pm-10 pm, only 15% of out of hours resources were devoted to this period compared with 24% allocated to the period 10 pm-8 am. Table 5 shows the cost per contact by out of hours period and service provider. The highest cost per contact was for the ambulance service, at £119 per patient contact. For general practitioners, the cost based on the general practitioner cooperative model was £27.12 per contact, whereas the cost based on payments for night visits was £6.68 per contact. Accident and emergency and home nursing services had costs per contact of £20 and £13 respectively.
Discussion
Out of hours health services have developed with little planning or coordination, and the resulting pattern of provision is unsatisfactory to providers such as general practitioners and may not be the most appropriate use of resources. The results of this comprehensive survey of out of hours services give a reasonably accurate quantitative estimate of the numbers, types, and costs of contacts with different services in Buckinghamshire. It provides a basis for considering options for change.
We did not measure cross boundary flows and assumed that the flows in and out were roughly equal. The pattern of local services, cross boundary flows, and seasonal variations should be considered before generalising these findings elsewhere.
Costs of general practitioner services
About a half of all out of hours contacts were with general practitioners, but this service was particularly difficult to cost. Payments for night visits totalled £145 000 during the study, but only 39% of the home visits were made during the defined out of hours periods, and only 14% of all recorded contacts were reimbursed via the system of night visit fees. Hence, many of the costs of out of hours services provided by general practitioners are currently not reflected in night visit fees.
If all the general practitioner services had been provided by means of the model of a local cooperative the cost would have been about £587 000, roughly four times the level of night visit fees. To the extent that cooperative costs are funded by general practitioners from their capitation budgets, this may not be a net cost to the NHS. In practice, extending the cooperative model might be possible only by paying higher general practitioner session fees than those agreed between the general practitioners in the cooperative, in turn increasing the costs of this mode of service delivery.
Our results therefore highlight the need for more detailed assessment of the range of general practitioner cooperatives now in existence. To date, only one evaluation of a general practice out of hours cooperative has been published, and this did not give any information about costs. 8 The running costs of the cooperative in our study were at the upper end of the range of development funding requirements reported in a recent brief survey of 36 cooperatives, 9 but the comparability of these figures with our study is uncertain. We emphasise that the cost data presented here may not be representative of other cooperative models elsewhere in Britain.
Appropriateness of patient contacts
The general practitioners considered many patient contacts to be fairly trivial. They felt that better information could improve the appropriateness of out of hours contacts: possible channels for communication included media campaigns, handbooks, telephone help lines for all out of hours calls answered by trained staff using protocols to triage patients, recorded advice, and health pages on the internet. Insufficient resources were available to include pharmacists in our survey, but their role in providing advice could also be expanded. Patients could be taught specific skills such as instilling their own eye drops with dropper aids.
Integration of services
Our study raises the issue of skill mix. For example, cooperatives or primary care centres could be multidisciplinary and could triage telephone calls, give advice, and deal with minor injuries. Ambulance workers could be integrated more closely with accident and emergency departments when not responding to emergency calls. Indeed, accident and emergency departments could become the site of primary care centres and use a variety of carers, such as nurse practitioners or paramedics, to deliver appropriate care. Practice nurses could deal with a proportion of calls to general practitioners. 10 Many of these models are already being developed and evaluated. The settlement reached on out of hours care during 1996 may be dependent on finding sustainable, alternative patterns of organisation. 11 We are grateful to numerous people in Buckinghamshire for their cooperation and assistance in undertaking the survey. Members of the steering group provided valuable advice and comments; in particular, we acknowledge the support of David Olney, accident and emergency consultant, who died suddenly during the study.
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